Proliferation of pulmonary alveolar macrophages during postnatal development of rabbit lungs.
The purpose of this study was to determine if proliferation of pulmonary alveolar macrophages (PAM) played a significant role in establishing the PAM population of the lung during postnatal development. New Zealand albino rabbits were killed at 0.5, 1 through 5, 7, and 14 days and 4 months after birth and their lungs were lavaged. Cell yield in the lavage was determined by hemocytometer counts, and the percentage of PAM in mitosis (mitotic index) was determined from cytocentrifuge preparations. The total number of PAM increased from 1.5 X 10(6) at 1 day to 8.38 X 10(6) at 14 days after birth. The mitotic index (MI) was 0.6% at 0.5 days after birth, increased to 1.6% at 1 day, and remained elevated through 5 days. By 14 days, the MI declined to 0.2%. The cell cycle time (Ct) of the PAM population was calculated from the MI and ranged from 1.8 to 2.4 days during Days 1 through 5 of life. Direct measurements of the doubling time (Dt) of PAM in the lavage revealed that the PAM population doubled twice over this same time period. Because Ct was equal to Dt during Days 1 through 5, we conclude that proliferation of PAM was the primary mechanism by which the PAM population increased during the immediate postnatal development of the rabbit lung. No evidence was obtained indicating that migratory monocytes or interstitial macrophages were involved with this process of population expansion. This study adds to the growing literature demonstrating that the intraalveolar proliferation of "free" PAM is the major local source of PAM in the lung.